Abstract. Basing on an integral representation for Stirling numbers of the first kind and making use of Faà di Bruno formula and properties of Bell polynomials of the second kind, the author presents a diagonal recurrence formula for Stirling numbers of the first kind. As by-products, the author also recovers three formulas for computing Bell polynomials of the second kind at special values.
Introduction
In mathematics, Stirling numbers arise in a variety of combinatorics problems and were introduced by James Stirling in the eighteen century. There are two different kinds of Stirling numbers. Stirling numbers of the first kind s(n, k), which are also called the signed Stirling numbers of the first kind, may be generated by The mathematical meaning of the unsigned Stirling numbers of the first kind (−1) n−k s(n, k) can be interpreted as the number of permutations of {1, 2, . . . , n} with k cycles.
In combinatorics, Bell polynomials of the second kind, or say, the partial Bell polynomials, denoted by B n,k (x 1 , x 2 , . . . , x n−k+1 ) for n ≥ k ≥ 0, are defined by
( The aim of this paper is to present, basing on an integral representation for Stirling numbers of the first kind and making use of Faà di Bruno formula and properties of Bell polynomials of the second kind, a diagonal recurrence formula for Stirling numbers s(n, k) of the first kind. As by-products, three formulas for computing Bell polynomials of the second kind at special values are recovered.
The main results may be formulated in the following theorem.
Recently, three integral representations for Stirling numbers of the first kind (−1) n−k s(n, k) were discovered in [8] . The first one among them, [8,
In combinatorial analysis, the famous Faà di Bruno formula plays an important role and may be described in terms of Bell polynomials of the second kind 
It is clear that, for ℓ ∈ N,
as x → 0. Applying in (2.2) f (v) = v k and the function (2.6) to compute (2.1) reveals
(2.8)
3) and using (1.1) give
This implies that
The formula (1.3) follows. Substituting (1.3) into (2.5) leads to
which may be rearranged as (1.4). By virtue of (2.4), we have
Substituting (1.3) into (2.9), and then into (2.8), and simplifying find that (1) when 2k ≥ n ≥ k ≥ 1, we have
(2) when n > 2k > 0, we have
Considering the convention that s(n, k) = 0 for 0 ≤ n < k, we can unify the above two formulas (2.10) and (2.11) into [7] states that Stirling numbers of the first kind s(n, k) for 2 ≤ k ≤ n may be computed by
This formula may be reformulated as for n ≥ k ≥ 
